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$T$ $I\subset S^{1}$ $supp\varphi\subset I$
$\varphi$
$\langle T,$ $\varphi\rangle$ (
) $I$ $T$ $\varphi$
$\langle T,$ $\varphi\rangle$ von Neumann
$I$ $A(I)$
1. $I_{1}\subset I_{2}\Rightarrow A(I_{1})\subset A(I_{2})$ .
2. $I_{1}\cap I_{2}=\emptyset\Rightarrow[A(I_{1}),A(I_{2})]=0$ .
3. $Diff(S^{1})$-
4.






( $I$ $A(I)=\mathbb{C}$ )
Virasoro
Lie $\{L_{n}|n\in \mathbb{Z}\}$ central element $c$
$[L_{m}, L_{n}]$ $=$ $(m-n)L_{m+n}+ \frac{c}{12}(m^{3}-m)\delta_{m+n,0}$ .
$c$ Hilbert
$c$
1 $\searrow$ $c=1-6/m(m+1),$ $m=3,4,5\ldots$





$\mathbb{Z}_{2^{-}}$grading Lie central charge $c$
$L_{n},$ $n\in \mathbb{Z}$ ( grading ) grading $G_{r}$
$r$ 2 $r\in \mathbb{Z}$ Ramond $r\in \mathbb{Z}+1/2$
Neveu-Schwarz
$[L_{m}, L_{n}]$ $=$ $(m-n)L_{m+n}+ \frac{c}{12}(m^{3}-m)\delta_{m+n,0}$ , (1)
$[L_{m}, G_{r}]$ $=$ $( \frac{m}{2}-r)G_{m+r}$ , (2)
$[G_{r}, G_{s}]$ $=$ $2L_{r+s}+ \frac{c}{3}(r^{2}-\frac{1}{4})\delta_{r+s,0}$ . (3)
Neveu-Schwarz



















$n$ Riemann Laplacian $\triangle$ Weyl
$tarrow 0$




$\log$ Tr $(e^{-tL_{0}}) \sim\frac{1}{t}(a_{0}+a_{1}t+\cdots)$ ,
[13] 3
$a_{0},$ $a_{1},$ $a_{2}$





















3. $D:H$ ( )
Hilbert $H$ $L^{2}$-spinors $\mathcal{A}$ $M$
$C^{\infty}(M)$ $\mathcal{A}$ norm
$c*$- $D$ Dirac
$D$ resolvent $a\in \mathcal{A}$ $[a, D]\in B(H)$
( $[a, D]$ $H$ $H$
)
Ramond $G_{0}^{2}=L_{0}-c/24$ . $c/24$
$G_{0}$ conformal Hamiltonian
$L_{0}$ Dirac Laplacian $\triangle$
$\triangle$ $L_{0}$ $G_{0}$ Dirac
Ramond Hilbert $H$
von Neumann $\{A(I)\}$ ( $I$ $S^{1}$ ) $H$
spectral triple Hilbert $H$ $G_{0}$




$I$ von Neumann $A(I)$
$\mathcal{A}(I)=\{x\in A(I)|[D,x]\in B(H)\}$
$I$ $\{\mathcal{A}(I),\cdot H, D\}$ spectral triple
$\mathcal{A}(I)=\mathbb{C}$ spectral
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